Section S3. PW 12 @NU-1000-scCO 2 Preparation
In a centrifuge tube, H 3 PW 12 O 40 (130 mg, 0.04 mmol) was dissolved in 10 mL deionized water. To the solution, NU-1000 (50 mg, 0.023 mmol) was added and suspended by sonicating for about 1 min. The suspension was shaken periodically. After 3 days, the solid was washed with water three times.
Then, the solid was washed with absolute ethanol, allowed to sit overnight in ethanol, and washed two more times with ethanol. The solid from the final wash was suspended in a minimum amount of ethanol and transferred to a glass dish fitted for the supercritical drier. The supercritical drying process used a TousimisTM Samdri PVT-3D critical point drier in which liquid CO 2 was used to exchange ethanol 4 times over 8 h. The material was then heated above 31 °C (P = 73 atm), the critical point of CO 2 before the instrument was evacuated at a rate of 0.1 sccm. [8] [9] [10] Section S4. Additional Characterization Figure S1 . SEM-EDS image and W, Zr, Zn line scans of PW 12 @ NU-1000-scCO 2 . Elemental distributions are identical to those found in PW 12 @NU-1000-120°C. 2 Zn is shown as a baseline. 
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Section S4. Catalytic Studies Procedure For 2-chloroethyl ethyl sulfide (CEES) oxidation experiments, the catalyst (1.7 µmol of active site) was dispersed in 1 mL of acetonitrile in a 2-dram vial. For the POM and POM@MOF, the water weight was considered, so 1.7 µmol active sites was equivalent to 3.7 mg NU-1000, 5.7 mg H 3 PW 12 O 40 , and 4.7 mg PW 12 @NU-1000-scCO 2 . To ensure the same amount of material was used for PW 12 @NU-1000-120°C, 4.7 mg PW 12 @NU-1000-scCO 2 was heated in a 120 °C oven for 2 h prior to catalysis.
CEES (10 µL, 85 µmol) and an internal standard (1-bromo-3,5-difluorobenzene, 5 µL) was added to the reaction vial. Then, hydrogen peroxide (30 wt% in water, 13 µL, 1.5 eq) was added. The vial was placed in a sand bath, which was pre-heated to 45 °C. Aliquots, approximately 10 µL, were withdrawn from the vials with a glass pipette, filtered, and diluted with dichloromethane for GC-FID or deuterated acetonitrile for NMR spectroscopy. GC-FID was used to monitor conversion and NMR spectroscopy was used to determine selectivity.
For leaching studies, PW 12 @NU-1000-scCO 2 was filtered out around 30 s (approximately 5 min in solvent total) and any remaining reaction was monitored.
FigureS8. Selectivies for CEESO of the catalysts for the reaction in Figure 5a measured at completion. *When NU-1000 is exposed to enough (5 equivalents) H 2 O 2 , the reaction is 100% selective for CEESO 2 .
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FigureS9.
Reaction profiles for the reaction in Figure 5a using only 1 mol% of active clusters with the catalysts PW 12 @NU-1000-120°C and PW 12 @NU-1000-scCO 2 . Open symbols indicate the reaction was filtered at approximately 30 s.
Figures S10. PXRD patterns of PW 12 @NU-1000-scCO 2 before and after catalysis.
